Abstract 24
Haemophilus parasuis is the causative agent of Glässer's disease and a commensal 25 coloniser of the porcine upper respiratory tract. Multiple complex factors, including the early 26 weaning of piglets and the management of high health status farms, make it a re-emerging 27 agent, responsible for a recent increase in the prevalence and severity of disease in pigs in 28 China. However, little genetic information is known about Chinese epidemic isolates. In this 29 study, a phylogenetic method for genotyping the H. parasuis population with available 30 Chinese epidemic isolates and reference strains from different origins is presented. 31 Phylogenetic analysis confirmed that there are at least two different genotypes in H. parasuis 32 population and a unique Chinese lineage with virulence results in the previous epidemics.
Haemophilus parasuis can colonise the porcine upper respiratory tract and also cause 38 severe disease (Oliveira and Pijoan, 2004; Olvera et al., 2007) . It is an important bacterial 39 pathogen of pigs in China, being responsible for substantial morbidity, mortality and 40 economic losses (Cai et al., 2005; Li et al., 2009 ). However, little is known about the genetic 41 relationship between Chinese epidemic isolates, those from other countries and the reference 42 strains. Thus, we performed a phylogenetic analysis of eighteen orthologous genes of strains 43 of H. parasuis from different geographical locations and obtained from healthy and disease 44 animals.
typing (MLST) method used by Olvera et al. (2006b) ; the only difference was that most of 60 their strains in analysis originated from Europe. Genotype A contained many virulent strains, 61 including a specific Chinese lineage associated with virulence, which also included a cluster 62 (independent sample t test, P <0.001) containing strains that could not be typed according to 63 the previous serological procedure (F599, F641, F603, F663, F685, F687 and F593) (Cai et al., While genotype A was more robust; genotype B had only two strains (HS1075 and 87 FGXBB), which had a different origin but shared a virulent phenotype. These were also 88 characterised as genotype 2 from analysis of the H. parasuis population by the MLST method, 89 which were mostly comprised of clinical disease isolates (24/30) (Olvera et al., 2006b) . 90 Analysis of further strains is required to determine the robustness of genotype B.
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In addition, we analysed the population structure of the H. parasuis strains by comparison 93 of the amino acid sequences of the major outer membrane proteins (OMPs) P1, P2 and P5 in 94 an analogous manner to that described recently (Mullins et al., 2009 ). The derived 95 phylogenetic tree is shown in Fig. 2 . There was a clear separation between OMP type A and B 96 lineages and also a unique Chinese OMP profile within the type A lineage, which also 97 contained genetically closer strains 29755, HS1080 and HS80 (Fig. 1) . In a comparison 98 between the two polygenetic trees, the low virulent lineage in Fig. 1 All the 17 Chinese field isolates were provided by the study by Dr. Cai and the detail information about experimental infection with each strains as follows: 9-10 week old 11 weaning piglets (seronegative pigs, 5 for each strain as a group and another 5 for the negative control) were chosen for intraperitobeally challenging with 7×10 9 CFU, all 12 the infection groups, expect for the negative control, showed clinical syndrome as Glässer's disease within a week, and 3~5 piglets in each group died in the following 13
weeks (Cai et al., unpublished data 
